Developmental changes in the glycosylation of glycoprotein hormone free alpha subunit during pregnancy.
Glycoprotein hormone alpha subunit, in its free form (free alpha), is a major placental product. Its glycosylation was found to change dramatically during the advancement of pregnancy. In this study, we have analyzed these glycosylation changes in five normal pregnancies. Binding to Lens culinaris lectin increased dramatically in all subjects between weeks 14 and 17 from the last menstrual period, indicating more core fucosylation as well as possible changes in branching of glycans. Studies using Datura stramonium agglutinin confirmed that the type of triantennary branching changed in this period of pregnancy. The precise structural nature of these changes was determined by high-pH anion-exchange chromatography and electrospray ionization mass spectrometry. Amounts of core fucosylation and of triantennary glycans increased substantially from early to late second trimester, and a shift was observed from 1-->4/1-->3- toward predominantly 1-->6/1-->6-branched triantennary structures. The glycosylation changes occurred in all five individuals at the same time period in gestation, suggesting developmental regulation of N-acetylglucosaminyltransferases IV and V and alpha6-fucosyltransferase during normal pregnancy. These enzymatic activities also appear to be affected in malignant transformation of the trophoblast. Our findings have important implications for the proposed use of specific forms of glycosylation as markers for cancer, as the relative amounts of these glycans in normal pregnancy will be determined by gestational age.